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Chairperson Angerer, and members of the committee, thank
you for the opportunity to address you today and share news of
groundbreaking efforts by Michigan’s hospitals who are leading
the nation in the field of health care patient safety and quality
improvement.

My name is Sam Watson and I am executive director of the
Michigan Health & Hospital Association Keystone Center for
Patient Safety & Quality.

In 1999, the Institute of Medicine published a report — To Err
is Human — which concluded that an estimated 44,000 to 98,000

people lose their lives annually as a result of medical error.
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Additionally, these errors result in excess and avoidable health care

spending amounting to between 17 and 29 billion dollars.

This report galvanized the health care system to address the
need for change. After thoughtful and deliberate planning, the
MHA Keystone Center for Patient Safety & Quality was created in
the spring of 2003 with the mission of expediting the translation of
evidence-based care into practice at the bedside as well as

supporting culture change in hospitals.

It is through the MHA Keystone Center’s unique ability to
voluntarily bring together Michigan’s 146 nonprofit community
hospitals, physicians and other care providers, as well as patient
safety experts, such as Johns Hopkins University, in a partnership
to address health care quality in our state. In the short years since,
Michigan hospitals have demonstrated that an enhanced culture of

safety and communication — along with the application of
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evidence-based best practices — can produce significant,
meaningful and measurable results: ultimately improving health

care and saving lives.

The idea of evidence-based best practice is the use of
methods rooted in science that have been used to evaluate a
process to ensure the best prediction of outcomes in medical
treatment. Then, once applied in every day practice, these
processes are then determined to be more effective at delivering a
particular outcome than any other technique, and with the proper
processes, checks, and testing, a task can be completed with fewer

problems and unforeseen complications.

MHA Keystone Center for Patient Safety & Quality is a
501(c)(3) organization operated by the Michigan Health &
Hospital Association and has been funded to date by a combination

of MHA-member hospitals and funding from public and private
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grants including the state and federal government. The MHA
Keystone Center continues to improve patient safety and the
quality of health care delivery through the application of science
and implementation of evidence-based best practice to save lives

and reduce costs.

As a neutral and unifying entity, MHA Keystone Center is
uniquely positioned to voluntarily bring large numbers of
hospitals, physicians and other care providers together in a single
improvement initiative while providing a non-competitive
environment. Michigan hospitals are then able to collaborate
freely. The results of their voluntary and committed efforts over
the past four years have challenged tradition, raising the bar for

health care quality and showing hospitals that perfect is possible.

This approach reduces the likelihood of harm and increases

reliability in how care is delivered. It also has a direct effect on
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changing the organizational culture to one that believes harm is

untenable.

The efforts and success of the MHA Keystone Center have
been recognized by Crain’s Detroit Business which awarded the
MHA Keystone Center a 2006 Crain’s Health Care Heroes Award
for outstanding advancement in health care. Additional
accomplishments have been reported by media outlets including
The Detroit News, Modern Healthcare, the Associated Press,
Detroit Free Press, Newsweek and the New England Journal of
Medicine.

MHA Keystone currently coordinates four major partnerships
and initiatives — Keystone: ICU to improve patient treatment and
safety in intensive care units; Keystone: Hospital-Associated
Infections — also known as HAI — to reduce the occurrence of

infections; Keystone: Gift of Life to boost organ donations in

Page 5



Sam R. Watson, executive director, MHA Keystone Center for Patient Safety & Quality
House Health Policy Committee

June 14, 2007

Page 6 of 14

Michigan and save lives; and Keystone: Surgery to minimize the

risk of surgical site infections and unanticipated events.

I’d like to take a moment and briefly explain each of these
initiatives so that you might get a better understanding of not only
the scope and scale of each, but also their significant impacts to

date.

Since the founding of MHA Keystone, the Keystone: Gift of
Life collaborative has served as a nexus, enabling hospitals and
organ procurement specialists to share best practices to increase
organ donations in Michigan. As a result of the collaboration
between Michigan hospitals, Michigan Gift of Life and the MHA
Keystone Center, Michigan’s statewide donation rate has climbed
to 77 percent of eligible donors, as compared to 61 percent
nationally. In addition, sixteen Michigan hospitals have received

the Department of Health and Human Services Medal of Honor for

Page 6



Sam R. Watson, executive director, MHA Keystone Center for Patient Safety & Quality
House Health Policy Committee

June 14, 2007

Page 7 of 14

achieving and sustaining the national goal of at least a 75 percent

donation rate for the past year.

During the past four years, The Keystone: Intensive Care
Unit — or ICU — collaborative has engaged more than 120 ICUs
at 72 Michigan hospitals, helping them apply evidence-based best
practice to reduce the risk of patients developing infections in the
ICU. In this effort, the MHA Keystone Center partnered with
patient safety experts from Johns Hopkins University and the
results have been nothing short of incredible. Last December, the
New England Journal of Medicine published an original article
about the dramatic reduction in catheter-related bloodstream
infections seen in Michigan ICUs. In the past two years, there have
been zero bloodstream infections in more than half of the ICUs in

Michigan.
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Key clinical interventions to prevent ventilator-associated
pneumonia have been tremendously successful, with the rate of
pneumonia dropping nearly in half. During a 37-month span,
between March 2004 and March 2007, hospitals’ work to make
ICU care safer resulted in an estimated savings of more than 1,700
lives, nearly 128,000 excess hospital days and more than 246

million health care dollars.

In addition to these savings, we have seen dramatic shifts in
the culture of the hospital teams engaged in this work. This culture
change is absolutely vital to ensure the continued success of the
interventions that resulted in the improved clinical outcomes. We
measure culture across six domains including safety, teamwork,
stress recognition, perceptions of management, job satisfaction and
working conditions. In nearly all cases, we have seen dramatic
increases in the responses to these domains. Other powerful effects

of culture change are evident in the decreased rates of nursing staff
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turnover in participating teams. We are hearing from nurses that
there is enhanced recognition of their roles — simply stated, they
are feeling revitalized about the work they do and the care they

give.

The culture change that sustains these improved clinical
outcomes is due in part to valid and reliable data showing progress
that is then shared with the care teams, reinforcing their efforts. In
addition to those that are providing the care, the engagement and
support of senior leadership also makes and impact. Our data has
shown that the involvement of chief executive officers, chief
operating officers and chief nursing officers has a direct and

significant effect on improving culture and clinical outcomes.

The ICU teams continue their efforts by addressing the rapid
identification and treatment of sepsis, further interventions to

reduce the risks of ventilator-associated pneumonia and palliative
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care. In all of these interventions, we will continue to apply

evidence-based best practice to improve care.

While Michigan doctors and nurses continue their Keystone
efforts in the ICU, Michigan hospitals working in collaboration
with the MHA Keystone Center are pursuing additional areas in
which to make care safer. At present, we are addressing the
prevalence of hospital-associated infections in a much broader
initiative, the MHA Keystone: Hospital-Associated Infections
initiative. Each year, up to 10 percent of hospital patients develop
infections nationally, resulting in avoidable loss of life and billions
of dollars in excess cost. For years, infections were considered a

fact of life, and that perception is simply no longer acceptable.

In October, 110 Michigan hospitals began working together
to reduce the risk of their patients developing infections. The MHA

Keystone: HAI initiative, working with an expert panel that
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includes the U.S. Centers for Disease Control and Prevention,
provides hospitals with evidence-based best practice in the
prevention of infections. In MHA Keystone: HAI, we are not
focusing on one specific organism as some suggest; our focus is to

eliminate ALL infections.

As with the ICU collaborative, Keystone: HAI employs
interventions that are evidence-based. These interventions include
addressing everything from the simplest habits — assuring that
care givers wash their hands before and after patient contact — to
preventing urinary tract infections by reducing the utilization of
unnecessary catheters. Just as done in the ICU, hospitals are
working to change the culture of health care delivery by shifting to

the view of preventing harm by preventing infections.

In addition to the actions underway in MHA Keystone: ICU

and HAI — including bloodstream infection, ventilator-associated
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pneumonia and urinary tract infection — the MHA Keystone Center
is now addressing surgical-site infections and preventable
complications. This summer, Michigan hospitals are being invited
to participate in this new collaborative, MHA Keystone: Surgery.
This initiative will include interventions where the surgeon and the
surgical team review critical factors before the surgery begins to

assure that they minimize the risk of unanticipated events.

These efforts represent a tremendous outlay of staff time and
resources by the hospitals. They participate in MHA Keystone
because they see the benefits to their patients and their
communities. Perhaps most telling is the fact that MHA member
hospitals are the source for the new ideas that the MHA Keystone
Center can develop and facilitate. Even now, as we launch the
MHA Keystone: Surgery initiative, plans are underway to develop
collaboratives for high-risk obstetrics and emergency department

flow and care.
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Additionally, as a natural evolution of the work that the
MHA has done through its Keystone Center, MHA announced in
March of this year that they will be forming a Patient Safety
Organization. The idea for a Patient Safety Organization, or P — S
— O, is based on the concept that the Federal Aviation
Administration has used to successfully prevent airplane crashes. It
will utilize a reporting system that is based on receiving and
reviewing near misses and adverse clinical events in a protected
manner. This system will allow for a free exchange of information
and ideas about how to prevent future occurrences. While
bipartisan federal legislation opened the door to PSOs in 2005,
final regulations on their structure have not been set. Nonetheless,
this i1s an important next step in making care safer and work has

begun to create a reporting system for Michigan hospitals.

In all regards, Michigan’s nonprofit community hospitals

have taken a leadership role in assuring that patients receive safe,

Page 13



Sam R. Watson, executive director, MHA Keystone Center for Patient Safety & Quality
House Health Policy Committee

June 14, 2007

Page 14 of 14

high-quality care and purchasers of health care receive value for
their health care dollar. By creating an environment where
hospitals, physicians and other care providers can continue to
move forward in a voluntary, non-judgmental way, Michigan is

well positioned to become a world-class destination for health care.

Thank you for your time and attention on this issue today.

I’m happy to entertain any questions that you might have.
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Michigan Hospitals’ Patient Safety Organization (PSO)

Origin of the PSO

In 2005, federal law created a mechanism to allow all health care providers to share
information about patient safety issues — including adverse events and near misses — to
work together to create cultures of safety. The Agency for Healthcare Research and
Quality (AHRQ) was charged with developing and publishing regulations stipulating
what an organization must do to receive status as a federally certified PSO.

Making Patient Care Safer
The Michigan Health & Hospital Association (MHA) has demonstrated leadership and
vision in the field of patient safety through its pioneering efforts in creating the MHA

Keystone Center for Patient Safety & Quality in 2003. Through

the MHA Keystone Center, Michigan hospitals have achieved ?ﬁfy
unprecedented levels of improvement in both clinical outcomes 3?*; 52
and cultural change and have gained national recognition through — ——
the Keystone: ICU collaborative. The efforts and success of the MHA Keystone Genter
MHA Keystone Center have been recognized by Crain’s Detroit o1 ];méz':h?;fety

Business which awarded the MHA Keystone Center a 2006

Crain’s Health Care Heroes Award for outstanding advancement in health care for
bringing hospitals together for the betterment of ICU patients. The accomplishments of
Keystone: ICU have also been touted in numerous publications statewide and nationally,
including Newsweek. Most recently, an article published in the New England Journal of
Medicine reported the results of the near elimination of bloodstream infections in ICUs
participating in the Keystone: ICU project.

Moving Forward
The MHA, through its Service Corporation Data Services division has had more than 20
years of experience in hospital data collection. By combining this with MHA Keystone
Center’s proven ability to effect real change, Michigan hospitals are taking the next
natural step in providing a safer environment for the patients
they serve. This voluntary effort to report, collect and analyze M
adverse event data will contribute immensely to the
movement to improve patient safety and quality.

MICHIGAN I[TEALTIT & ITOSPTTAL ASSOCIATION
T

SERVICE CORPORATION &

The MHA and its Keystone Center provide a unique structure

that brings large numbers of hospitals together in a non-competitive environment to
address single-improvement initiatives. The Michigan Hospitals” Patient Safety
Organization will further this mission and expound upon the safety and quality
achievements made thus far by Michigan hospitals.

6215 W. St. Joseph Hwy. | Lansing, MI 48917 I (517) 323-3443 l (517) 323-0946 (fax) | www.mha.org
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ABSTRACT

BACKGROUND
Catheter-related bloodstream infections occurring in the intensive care unit (ICU)
are common, costly, and potentially lethal.

METH ODS

We conducted a collaborative cohort study predominantly in ICUs in Michigan. An
evidence-based intervention was used to reduce the incidence of catheter-related
blood stream infections. Multilevel Poisson regression modeling was used to com-
pare infection rates before, during, and up to 18 months after implementation of
the study intervention. Rates of infection per 1000 catheter-days were measured at
3-month intervals, according to the guidelines of the National Nosocomial Infections
Surveillance System.

RESULTS

A total of 108 ICUs agreed to participate in the study, and 103 reported data. The
analysis included 1981 ICU-months of data and 375,757 catheter-days. The median
rate of catheter-related bloodstream infection per 1000 catheter-days decreased
from 2.7 infections at baseline to 0 at 3 months after implementation of the study
intervention (P<0.002), and the mean rate per 1000 catheter-days decreased from
7.7 at baseline to 1.4 at 16 to 18 months of follow-up (P<0.002). The regression model
showed a significant decrease in infection rates from baseline, with incidence-rate
ratios continuously decreasing from 0.62 (95% confidence interval [CI], 0.47 to 0.81)
at 0 to 3 months after implementation of the intervention to 0.34 (95% CI, 0.23 to
0.50) at 16 to 18 months.

CONCLUSIONS

An evidence-based intervention resulted in a large and sustained reduction (up to 66%)
in rates of catheter-related bloodstream infection that was maintained throughout
the 18-month study period.
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"% ATHETER-RELATED BLOODSTREAM IN-

fections are common, costly, and potential-
%...4 ly lethal.»2 Each year in the United States,
central venous catheters may cause an estimated
80,000 catheter-related bloodstream infections
and, as a result, up to 28,000 deaths among pa-
tients in intensive care units (ICUs). Given that the
average cost of care for a patient with this infec-
tion is $45,000, such infections could cost up to
$2.3 billion annually. According to the National
Nosocomial Infections Surveillance (NNIS) sys-
tem of the Centers for Disease Control and Pre-
vention (CDC), the median rate of catheter-related
bloodstream infection in ICUs of all types ranges
from 1.8 to 5.2 per 1000 catheter-days.>* Interven-
tions aimed at decreasing the infection rate are
needed to reduce the serious public health conse-
quences of this hospital-acquired infection.

How many of these infections are preventable
is unknown. Several single-hospital studies and
two multicenter studies have shown reductions in
the rates of catheter-related bloodstream infec-
tion.512 To build on this research, we studied the
extent to which these infections could be reduced
in Michigan, using an intervention as part of a
statewide safety initiative regarding patients in
ICUs, known as the Michigan Health and Hospi-
tal Association (MHA) Keystone Center for Patient
Safety and Quality Keystone ICU project, which
was funded predominantly by the Agency for
Healthcare Research and Quality (AHRQ). The
objective of the study was to evaluate the effect
of the intervention up to 18 months after its im-
plementation.

METHODS

THE INTERVENTION
All Michigan hospitals with ICUs for adults were
invited to participate in the Keystone ICU project,
launched in October 2003. Hospitals were not
asked to provide reasons for not participating. Five
out-of-state hospitals of a health system with its
corporate headquarters in Michigan participated
at the request of the senior executive of the health
system. Between March 2004 and September 2005,
each ICU implemented several patient-safety inter-
ventions, according to a prospective cohort study
design, and monitored the effect of these inter-
ventions on specific safety measures.

In addition to the intervention to reduce the
rate of catheter-related bloodstream infection, the

ICUs implemented the use of a daily goals sheet
to improve clinician-to-clinician communication
within the ICU,3 an intervention to reduce the
incidence of ventilator-associated pneumonia,**
and a comprehensive unit-based safety program
to improve the safety culture.*>¢ The period nec-
essary for implementation of each intervention
was estimated to be 3 months. Hospitals started
with implementation of the unit-based safety pro-
gram and use of the daily goals sheet and then,
in any order, implemented the other two interven-
tions during the subsequent 6 months.

Before implementing any of the components
of the study intervention, the ICUs were asked to
designate at least one physician and one nurse as
team leaders.’” The team leaders were instructed
in the science of safety and in the interventions
and then disseminated this information among
their colleagues. Training of the team leaders
was accomplished through conference calls every
other week, coaching by research staff, and state-
wide meetings twice a year. The teams received
supporting information on the efficacy of each
component of the intervention, suggestions for
implementing it, and instruction in methods of
data collection (described in detail in Appendix A
of the Supplementary Appendix, available with
the full text of this article at www.nejm.org). Team
leaders were partnered with their local hospital-
based infection-control practitioners to assist in
the implementation of the intervention and to
obtain data on catheter-related bloodstream in-
fections at the hospital.

The study intervention targeted clinicians’ use
of five evidence-based procedures recommended
by the CDC and identified as having the greatest
effect on the rate of catheter-related bloodstream
infection and the lowest barriers to implementa-
tion.* The recommended procedures are hand
washing, using full-barrier precautions during the
insertion of central venous catheters, cleaning the
skin with chlorhexidine, avoiding the femoral site
if possible, and removing unnecessary catheters.

Strategies to increase the use of these proce-
dures have been described elsewhere.'® Briefly,
clinicians were educated about practices to con-
trol infection and harm resulting from catheter-
related bloodstream infections, a central-line cart
with necessary supplies was created, a checklist
was used to ensure adherence to infection-control
practices, providers were stopped (in nonemet-
gency situations) if these practices were not be-
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ing followed, the removal of catheters was dis-
cussed at daily rounds, and the teams received
feedback regarding the number and rates of cath-
eter-related bloodstream infection at monthly and
quarterly meetings, respectively. In April 2004, a
letter and a baseline survey were sent to the chief
executive officers (CEOs) of the participating hos-
pitals. The letter outlined the evidence supporting
the use of chlorhexidine® and asked the CEOs to
stock chlorhexidine in their hospitals before im-
plementing the study intervention.

MEASUREMENT AND CATEGORIZATION OF DATA
Throughout the study, data on the number of
catheter-related bloodstream infections and cath-
eter-days were collected monthly from a trained,
hospital-based infection-control practitioner. Hos-
pitals were given the NNIS definition of catheter-
related bloodstream infection (Fig. 1). Study inves-
tigators asked members of the teams to adhere to
the NNIS definition of catheter-related blood-
strearn infection during the study period. Three
ICUs changed the definition used from their own
to that of the NNIS. Infection-control staff at the
hospitals adjudicated contaminated cultures be-
fore submitting data for the study. We defined a
central catheter as a catheter that ends at or near
the heart or in a great vessel close to the heart,
and the teams were explicitly instructed to exclude
peripherally inserted central catheters and to count
the use of multiple lines in one patient as 1 cath-
eter-day, in accordance with the NNIS guidelines.
To simplify data collection, the average duration
of catheter use in individual patients was not mon-
itored.

To coincide with the implementation periods
for the study intervention, monthly data were ag-
gregated into 3-month periods (quarters). The
quarterly rate of infection was calculated as the
number of infections per 1000 catheter-days for
each 3-month period. Quarterly rates were as-
signed to one of eight categories on the basis of
when the study intervention was implemented:
at baseline, during the implementation period, or
during one of six 3-month intervals occurring up
to 18 months after implementation. We did not
collect data on who inserted the central catheters.
To our knowledge, no other infection-reducing
practices were implemented during our study.

EXPOSURE, OUTCOMES, AND STUDY HYPOTHESES
We modeled exposure to the study intervention,
after full implemention, according to six categori-

Presence of a recognized pathogen cultured
from one or more blood cultures
and
Organism cultured from blood not related
to infection at another site

or

Presence of at least one of the following:
Fever (temperature, >38°C)
Chills
Hypotension
and
Signs and symptoms and positive results
not refated to infection at another site

an
Presence of at least one of the following:
Common skin contaminant (e.g.,
diphtheroids, bacillus species,
propionibacterium species, coagulase-
negative staphylococci or micrococci)
cultured from two or more blood
samples drawn on separate
occasions
Common skin contaminant cultured from
at least one blood culture in a sample
from a patient with an intravascular
catheter
Positive antigen test on blood (e.g.,
Haemophilus influenzae, Streptococcus
pneumoniae, Neisseria meningitidis,
or group B streptococcus)

Figure 1. Catheter-Related Bloodstream Infections
in Adults, as Defined by the National Nosocomial
Infections Surveillance System.

cal temporal variables, comparing values for those
variables with baseline values. The outcome was
the quarterly rate of catheter-related bloodstream
infection. The analysis included three character-
istics of the hospitals, obtained from the American
Hospital Association database: teaching status
(a binary variable), bed size (a continuous variable),
and geographic region (eight categories). Teaching
hospitals were required to be members of the
Council of Teaching Hospitals Health Systems and
to have been approved for residency training by
the Accreditation Council for Graduate Medical
Education or the American Osteopathic Associa-
tion. The primary study hypothesis was that the
rate of catheter-related bloodstream infection
would be reduced during the first 3 months after
implementation of the study intervention as com-
pared with baseline. A secondary hypothesis was
that the observed decrease in the rate of infection
between 0 and 3 months after implementation of
the study intervention would be sustained during
the subsequent observation period. We did not
evaluate the relative effectiveness of the separate
components of the intervention.
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STATISTICAL ANALYSIS
Because of the nonnormal distribution of the data
on catheter-related bloodstream infections, medi-
ans and interquartile ranges were used to sum-
marize the data. Medians were compared with
baseline values with the use of a two-sample Wil-
coxon rank-sum test. To explore the exposure-out-
come relationship, we used a generalized linear
latent and mixed model'8° with a Poisson distri-
bution for the quarterly number of catheter-related
bloodstream infections. In the model, we used ro-
bust variance estimation and included two-level
random effects to account for nested clustering
within the data, catheter-related bloodstream in-
fections within hospitals, and hospitals within
the geographic regions included in the study.1#20
The addition of a third level of clustering for a
potential ICU effect (catheter-related bloodstream
infections within ICUs, ICUs within hospitals, and
hospitals within the geographic regions) did not
change the results. We adjusted for the hospital’s
teaching status and bed size in the model and ex-
plored interactions between the effect of the study
intervention (modeled as a continuous variable)
and teaching status and bed size. We conducted
a sensitivity analysis of these results in which only
ICUs with continuous data, including baseline
(preimplementation) data, were included. All re-
ported P values are two-sided; a P value of 0.05 or
less was considered to indicate statistical signifi-
cance. We used Stata software (version 9.1) for the
analysis. The study was approved by the institu-
tional review board of Johns Hopkins University
School of Medicine. Informed consent was waived
because the study was considered exempt from
review.

The AHRQ provided financial support for the
Keystone ICU project but had no role in the de-
sign or conduct of the study; the collection, man-
agement, analysis, or interpretation of the data;
the preparation, review, or approval of the manu-
script; or the decision to submit the manuscript
for publication. The MHA provided support for
the biannual statewide meetings but had no in-
fluence on the design, implementation, analysis,
or results of the study. The authors had full access
to the data and vouch for the accuracy and com-
pleteness of the data and the analysis.

RESULTS

Five of 108 participating ICUs were excluded: 4 be-
cause they did not track or report catheter-related
bloodstream infections, catheter-days, or both,
and 1 because it merged with another participat-
ing ICU, so that the combined data were used in
the analysis. The data were obtained from 67 hos-
pitals, of which 52% were teaching facilities. The
types of ICU included medical, surgical, cardiac
medical or surgical, neurologic, and surgical trau-
ma units and one pediatric unit. The ICUs repre-
sented 1625 (85%) of all ICU beds in Michigan.
Of 34 hospitals in Michigan that did not partici-
pate in the study, 27 (79%) had fewer than 100
beds; the total number of beds in the ICUs not
included in the study was 268.

Thus, 103 ICUs reporting data for 1981 ICU-
months and 375,757 catheter-days were included
in the final analysis. The characteristics of the
ICUs according to the study period are summa-
rized in Table 1. Baseline data on catheter-related
bloodstream infections at the participating ICUs

Table 1. Characteristics of 103 Participating [CUs, According to the Period of Implementation of the Intervention
to Reduce the Rate of Catheter-Related Bloodstream Infections.

No. of

Catheter-Days

Period No. of ICUs per Month Teaching Hospital No. of Beds

median median

(interquartile range) % (interquartile range)

March to May 2004* 40 154 (94-258) 83 404 (268-609)
June to August 2004 35 146 (72-228) 57 336 (218-610)
September to November 2004 17 181 (80-275) 59 299 (190-393)
After November 2004 1 172 (48-279) 73 288 (181-917)

* Baseline data were not collected by ICUs implementing the study intervention during the baseline (preimplementation)

period.
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are summarized in Table 2, according to the
teaching status and bed size of the hospitals.
When the Keystone ICU project was launched, 13
of the 67 hospitals (19%) included chlorhexidine
in the central-line kits used in the ICUs. Six weeks
after the study letter was sent ro CEOs at the 67
participating hospitals, 56 (84%j stocked chlorhex-
idine, 46 (69%) stocked the agent in the ICU, and
43 (64%) stocked it in central-line carts.

The total number of catheter-days changed
little during the study. In ICUs that implemented
the study intervention during the 3 months (June
to August 2004) after baseline data were col-
lected (Table 1), the mean number of catheter-
days per month was 4779. During the follow-up
period, the mean number of catheter-days per
month ranged from 4757 at 4 to 6 months after
implementation of the intervention to 5469 at
10 to 12 months after implementation.

The overall median rate of catheter-related
bloodstream infection decreased from 2.7 (mean,
7.7) infections per 1000 catheter-days at baseline
to 0 (mean, 2.3) at O to 3 months after implemen-
tation of the study intervention (P<0.002) and
was sustained at 0 (mean, 1.4) during 18 months
of follow-up (Table 3). A significant decrease
was observed in both teaching and nonteaching
hospitals and in small hospitals (<200 beds) and
large hospitals (2200 beds) (Table 3).

The multilevel Poisson regression model showed
a significant decrease in rates of catheter-related

bloodstream infection during all study periods
as compared with baseline rates, with incidence-
rate ratios continuously decreasing from 0.62
(95% confidence interval [CI], 0.47 to 0.81) at 0 to
3 months to 0.34 (95% CI, 0.23 to 0.50) at 16 to
18 months after implementation of the study in-
tervention (Table 4). There was a significant in-
teraction between the intervention and bed size:
the intervention was modestly more effective in
small hospitals, with an incidence-rate ratio of
0.97 (95% C1, 0.96 to 0.99; P<0.001) for each
100-bed decrease in the size of the hospital. The
results of a sensitivity analysis of data from the
53 ICUs reporting data continuously from baseline
onward were similar to those of the primary analy-
sis, with incidence-rate ratios decreasing from 0.62
(95% CI, 0.46 to 0.85) at 0 to 3 months to 0.15 (95%
CI, 0.07 to 0.32) at 16 to 18 months of follow-up.

DISCUSSION

The goal of the MHA Keystone ICU project was to
improve patient safety in ICUs in Michigan. The
analysis was focused on an intervention to reduce
the rate of catheter-related bloodstream infection
that was implemented in 103 ICUs in Michigan in
2004. Within 3 months after implementation, the
median rate of infection was 0, a rate sustained
throughout the remaining 15 months of follow-up.
All types of participating hospitals realized a sim-
ilar improvement.

Table 2. Baseline Data.
Characteristic No. of ICUs Baseline Period
No. of
No. of Infections per 1000
Infections Catheter-Days Catheter-Days
median (interquartile range)
All hospitals 55% 2 (1-3) 511 (220-1091) 2.7 (0.6-4.8)
Teaching status
Teaching 33 2 (14) 744 (377-1134) 2.7 (13-4.7)
Nonteaching 22 1(0-2) 306 (194-608) 2.6 (0-4.9)
No. of beds
<200 13 1(0-1) 247 (75-377) 2.1(0-3.0)
200-299 12 2 (1-6) 595 (338-1670) 3.2 (0.3-4.3)
300-399 12 2(1-3) 902 (184-1376) 2.7 (1.7-5.8)
=400 18 2 (1-3) 616 (424-1102) 2.0(1.34.7)

* Of the 103 participating I1CUs, 48 did not contribute baseline data — 40 because they implemented the intervention
at the initiation of the study and 8 because they did not report baseline data.
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Table 3. Rates of Catheter-Related Bloodstream Infection from Baseline (before Implementation of the Study Intervention) to 18 Months

of Follow-up.*
Study Period No. of ICUs No. of Bloodstream Infections per 1000 Catheter-Days
Teaching Nonteaching
Overall Hospital Hospital <200 Beds 2200 Beds
median (interquartile range)
Baseline 55 2.7(0.6-48) 2.7(13-47) 2.6 (0-4.9) 21(0-3.0) 2.7 (L3-4.8)
During implementation 96 1.6 (04.4)1 1.7 (0-4.5) 0(0-3.5) 0 (0-5.8) 7 (043)T
After implementation
0-3mo 96 0(0-3.01 13 (0-3.1)t 0 (0-1.6)F 0(0-27)  11(0-3.1)%
4-6mo 96 0(0-27)%  11(0-3.6)7 0 (0-0)% 0 (0-0)1 0 (0-3.2)%
7-9 mo 95 0(0-2.1)Ff 0.8 (0-2.4)F 0 (0-0)t 0 (0-0)t 0 (0-2.2)%
10-12 mo 90 0 (0-1.9)F 0(0-2.3)% 0 (0-1.5)3 0 (0-0)1 02 (0-2.3)%
13-15 mo 85 0 (0-1.6)f 0(0-2.2)% 0 (0-0)% 0 (0-0)f 0 (0-2.0)%
16-18 mo 70 0 (0-2.4)f 0(0-2.7)% 0 (0-1.2)F 0 (0-0)t 0 (0-2.6)%

* Because the ICUs implemented the study intervention at different times, the total number of ICUs contributing data for each period varies.
Of the 103 participating ICUs, 48 did not contribute baseline data. P values were calculated by the two-sample Wilcoxon rank-sum test.

7 P<0.05 for the comparison with the baseline (preimplementation) period.

1 P<0.002 for the comparison with the baseline {preimplementation) period.
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This study showed that a large-scale project
focused on reducing the incidence of catheter-
related bloodstream infection is feasible and can
have important public health consequences. Cur-
rent efforts to improve patient safety in the United
States are fragmented, with few large-scale im-
provements documented.?*2® The ability to mea-
sure and evaluate the effect of interventions to
increase patient safety is still underdeveloped.?:24
In this project, monitoring catheter-related blood-
stream infection rates was possible because of
the existence of an infrastructure — specifically,
congressional funding to develop and maintain
the NNIS and a staff of hospital-based infection-
control practitioners. Similar infrastructure does
not exist for most other issues related to patient
safety.

Important reductions in morbidity and health
care costs could be achieved if the intervention
to reduce catheter-related bloodstream infections
could be introduced successfully nationwide or
worldwide. Given the results of the study, many
of the estimated 80,000 infections, up to 28,000
deaths, and $2.3 billion in costs attributed to
these infections annually in the United States
could be reduced. The intervention was imple-
mented without the use of expensive technology
or additional ICU staffing. However, the MHA and
AHRQ funded this intervention, and the partici-

pating hospitals provided staff to implement it.
The estimated costs associated with catheter-
related bloodstream infections vary, ranging from
$11,971 to $54,000 per infection.>2* Given that
the participating ICUs had reported 695 catheter-
related bloodstream infections annually before the
study, implementing the study intervention offers
a strategy to improve clinical outcomes and re-
duce costs.

The study has several limitations. First, the
design reduces the ability to make a causal con-
nection between the intervention and reduced
rates of catheter-related bloodstream infection.
Randomized assignment of the intervention and
of the time of implementation was not feasible,
because all the ICU teams wanted to implement
the intervention and to decide for themselves when
to do so. However, several factors support a true
and strong association between the intervention
and a reduction in rates of catheter-related blood-
stream infection: variability in the timing of im-
plementation reduced any effect of seasonal trend
on the baseline rates of infection, reduced infec-
tion rates were sustained and fell further with
continued exposure to the intervention, and simi-
lar large decreases in infection rates were not ob-
served outside Michigan during the study period.

Second, potential underreporting of catheter-
related bloodstream infections and the lack of
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baseline data from ICUs that immediately imple-
mented the intervention when the project was
launched could have created a measurement bias
that exaggerated the results. However, the infec-
tion rates were collected and reported according
to the guidelines of the NNIS by hospital infec-
tion-control practitioners who were independent
of the ICU staff implementing the intervention.
Furthermore, a sensitivity analysis showed little
change in the association between the interven-
tion and outcomes when only ICUs for which
complete data (including baseline data) were avail-
able were included,

Third, data on the organisms causing catheter-
related bloodstream infections were not collect-
ed, limiting insight into the mechanism of the
observed benefit. Fourth, we did not evaluate
compliance with the study intervention, because
limited resources prevented observation of cen-
tral-line placements. Fifth, we could not evaluate
the relative importance of individual components
of the multifaceted intervention or of the safety-
culture intervention. However, our goal was max-
imal improvement of patient safety, and the study
program offered the greatest probability of re-
ducing catheter-related bloodstream infections.
Sixth, we did not obtain data on catheter-related
bloodstream infection rates from nonparticipat-
ing ICUs. Nevertheless, the ICUs that participated
in the study accounted for 85% of ICU beds in
Michigan. Last, we studied ICUs in only one state,
which may limit the ability to generalize our find-
ings. Nevertheless, a wide variety of types of hos-
pital and ICU were studied.

In summary, catheter-related bloodstream in-
fections are expensive, prevalent, and often fatal.
As part of the Michigan statewide patient-safety
initiative, we implemented a simple and inexpen-
sive intervention to reduce these infections in
103 ICUs. Coincident with the intervention, the
median rate of infection decreased from 2.7 per
1000 catheter-days at baseline to 0 within the first
3 months after the implementation of the inter-
vention. The benefit from the intervention was
sustained, and there was a reduction in the rate
of catheter-related bloodstream infection of 66%

e
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Perfect
Is Possible

Pilot projects at hundreds of hospitals £
around the country prove that medical <

error rates can be reduced to zero.

BY DONALD M. BERWICK, M.D., AND LUCIAN L. LEAPE, M.D.
HEN DEFECTS ARE COMMON, THEY CAN
feel normal—inevitable. Instead of trying to
fix them, people accept them.
For a lot that is wrong with
health care today, that is ex-
actly the situation—even

though the Institute of Medicine reports that as

many as 100,000 people die each year

in hospitals from avoidable errors.

These errors aren’t invisible. Many

nurses, doctors, patients and fam-

ilies are all too familiar with what

went wrong in care despite the

best efforts of the clinicians.

But if completely preventing

errors seems a hopeless task,

why even try?

Recent experience—al first

from just a handful of hospitals,

but now from hundreds—shows

that this pessimism is unfound-

ed. Many kinds of errors can be

completely eliminated; “zero de-

fects” is possible. Some hospitals are,

for example, achieving once impossi-

ble success at eliminating certain

kinds of infections and medication

errors. There is no reason these suc-

cesses can't be widely replicated,

maybe everywhere.

In 2000, the Robert Wood John-

son Foundation, in coop-

eration with the Institute for

Healthcare Improvement (IHI).

challenged hospitals to apply for

grants to help them “pursue perfec-

tion” in their safety, reliability,

patient focus, waiting times and

efficiency. More than 200 hospitals

applied; seven were chosen as

grantees in what became the Pursuing
Perfection Project. After five years,
each was still far from “perfect,” but
their achievements clearly raised the
bar for all U.S. hospitals.

Two of the grantees—Hackensack
University Hospital in New Jersey
and McLeod Regional Medical Center
in Florence, S.C.—used strict proto-
cols and guidelines and automated
systems to ensure that nearly 100 per-
cent of all heart-attack patients re-
ceived needed medications, driving
heart-attack death rates down below
5 percent, compared with the U.S. av-
erage for Medicare patients of 10 per-
cent. Cincinnati Children’s Hospital
Medical Center revolutionized its ap-
proach to children with cystic fibrosis
and diabetes by giving patients and

families much more power to make

decisions about their own care,
such as adjusting their own med-
ications or creating their own
schedules for therapy visits and
treatments in the hospital.
Complications dropped by 30
to 50 percent.
In Whatcom County, Wash.,
St. Joseph Hospital used “nurse
navigator” coaches (to help co-
ordinate information and plans
among physicians and institutions)
and a patient-controlled personal
health record called the Shared Care
Plan for chronically ill patients that
defined specific goals and plans that
every doctor and nurse involved
would abide by. These measures re-
duced expenses for emergency visits
and hospital admissions by an aver-
age of $3,000 per patient per year by
keeping patients healthy at home.
HealthPartners, an integrated-
care system in Minneapolis, cut re-
admission rates for congestive-heart-
failure patients in half by making
absolutely sure that medications
were correctly prescribed and fully
understood by patients every time,
Encouraged by the success of
the Pursuing Perfection Project
and published scientific studies. the
IHI launched the 100,000 Lives
Campaign in December 2004 to
enlist at least 2,000 LS. hospitals in an
effort to prevent needless in-patient
deaths by implementing six proven
patient-safety practices that could save
an estimated 100,000 lives over 18 months.
What were the practices? Nurses and other hospital workers
could call Rapid Response Teams on an emergency basis when
they become worried about a patient, instead of waiting for the

Berwick (left)
and Leape
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patient to have a cardiac arrest. Medication Reconciliation
processes reduced the chance of errors in medication when pa-
tients entered the hospital, were moved from one part of the hos-
pital to another, or when they were discharged. Highly reliable
heart-attack treatments (similar to those at McLeod and Hacken-
sack) were put in place. Procedures to reduce the risk of three
types of serious, sometimes fatal, infections were implemented.
These included bloodstream infections from plastic intravenous
catheters, surgical-wound infections and pneumonias associated
with mechanical ventilators.

One big idea in the 100,000 Lives Campaign was the “all-or-
none” scoring of reliability. For example, a hospital either did
everything right for a paticnt on a ventilator machine, or it scored
a “zero.” No partial credit.

The results of the 100,000 Lives Campaign, announced in
June 2006, were astounding. More than 3,100 hospitals en-
rolled—accounting for almost 80 percent of all hospital admis-
sions in the United States. Most introduced more than one of
the six changes, and 39 percent instituted all six. Using data
submitted by the hospitals, the THI estimated that approximately
122,000 fewer patients died during the 18-month period of
the campaign than would have been expected (IHI emphasizes
that it’s not possible to attribute this change to the campaign
alone, since many efforts to improve care are now ongoing in
the United States). Twenty-four hospitals have gone for a year—

|

not have to. Why should we accept patient suffering as

and some for two years—without a single case of ventilator-
associated pncumonia in their intensive-care units, and 12 hospi-
tals have gone for a year with no cases of central intravenous
line infections. The IHI will relaunch the campaign in Decem-
ber, with a new set of changes and goals.

Another major hospital-safety effort is the Keystone Project,
which is run by the Michigan Hospital Association (MHA) and
Dr. Peter Pronovost, an intensive-care specialist at Johns Hop-
kins University. Under Keystone, 127 intensive-care units in
Michigan and five in other states have also dramatically raised
the standard of safety. Sixty-eight ICUs totally eliminated blood
infections associated with central intravenous catheters. For six
consecutive months, they abolished pneumonia in patients on
ventilators. Compared with the preceding year, the Keystone
team estimates that more than 1,578 lives were saved, reducing
hospital days by 81,000 and saving $165 million. Hospitals in
Rhode Island, New Jersey and Maryland have taken up the
challenge and are replicating the Keystone Project locally.
Others will follow.

These projects are raising the bar for everyone. According
to the Centers of Disease Control and Prevention, 2 million
Americans get hospital infections each year. They do not need to.
Rates in Norway and Sweden are nearly zero. Why should we ac-
cept as inevitable that patients have to die or suffer from hospital-
acquired infections, wrong-site surgery, unreliable heart-attack
treatment, medication errors—
and myriad other forms of
error and unreliability in
care—when we can now name
hospitals that have eliminated
or drastically decreased each of
these forms of harm? These
hospitals have taken away the
excuses. Every hospital—every
board, executive and clini-
cian—now has to ask, “If they
can, why can’t we?”

The old “benchmarks™—80
or 90 percent success at imple-
menting guidelines and proto-
cols—are no longer acceptable.
No one would tolerate cars
that started 90 percent of the
lime, or lax accountants that
got 90 percent of the Form
1040 lines right. We con-
sumers demand a whole dif-
ferent level of excellence in
those cases. It’s time to expect
the same of health care.

Berwick and Leape are members of
the Harvard faculty. Berwick is

CEO of the Institute for Healthcare
Improvement (IH1), and Leape is
Adjunct Professor of Health Policy
at the Harvard School of Public
Health, For health information from
Harvard, go to health.harvard.edu.
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The Michigan Health & Hospital Association's (MHA) Keystone Center for Patient Safety & Quality was created in
March 2003 as a 501(c)(3) division of the MHA Health Foundation. MHA Keystone brings together hospitals,
national experts and best practice evidence to improve patient safety by addressing the quality of health care
delivery at the bedside. One of Keystone's most ambitious collaboratives, Keystone: ICU, exists through an ongoing
and innovative partnership with patient safety experts. This reprinted article provides a glimpse of the important work
and national recognition directed toward this Michigan-based program. For more information, please visit
http://www.mha.org/mha/keystone/
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MHA Keystone Center

Jor Patient Safety & Quality

The Michigan Health & Hospital

Association’s (MHA) Keystone Center

for Patient Safety & Quality was
created in March 2003 to address
patient safety and the quality of
health care delivery. In the years
since, Michigan hospitals have
demonstrated that an improved

tion of evidence-based best practice to the bedside

CENTER OVERVIEW

PIONEERS IN PATIENT SAFETY

Best practice is the concept that there are processes more effective in
achieving a particular outcome than any other technique, and with

proper processes, checks and testing, care can be given with fewer prob-

~ lems and unforeseen complications. Evidence-based is a term used to

~ indicate that scientific methods have been used to evaluate a process time
~ and time again to ensure the best prediction of outcomes in

- medical treatment.

culture of safety and communication

— coupled with the application of
evidence-based best practices —
can produce significant, meaningful
and measurable results: improving
health care and saving lives.

MHA Keystone Center is a 501(c)(3)
organization and has been funded, to
date, by MHA-member hospirals,
modest federal grants and Blue Cross
Blue Shield of Michigan. The MHA
Keystone Center continues to improve
patient safety and quality, and enhance
the value of health care delivery
through the application of science and
implementation of evidence-based best
practice to save lives and reduce costs.

ViSION: Michigan hospitals will lead
the nation in patient safety and quality
improvement practices.

MissioN: The MHA Keystone
Center for Patient Safety & Quality
will expedite the translation of patient
safety and quality evidence into practice.

STRATEGIES: Create will * Build
relationships ¢ Partner with experts
* Use our voice * Be courageous

- UNIQUE APPROACH TO
SAVING L1vES, REDUCING
CosTts
- MHA Keystone Center is uniquely
positioned to bring large numbers
of hospitals together in a single im-
- provement initiative while providing
' a non-competitive environment.
Michigan hospitals are then able to
collaborate freely. The results of their
-voluntary efforts have challenged
tradition, raising the bar for health
care quality and showing hospitals
that “perfect is possible.”

- MHA Keystone Center uses the
Johns Hopkins University collabo-
' rative model for transformational
- change in all its work. The model is
- based on four “E”s: Engage, Educate,
- Execute and Evaluate. The activities
- supporting each step of the process
“vary from project to project, but

are always detailed, methodical and
“evidence-based to ensure high-quality,
safe care supported by meaningful
data to demonstrate change.

- LEADING BY EXAMPLE
- MHA Keystone currently coordinates

three major partnerships and initia-

 tives — Keystone: ICU to improve
 patient treatment and safety in
intensive care units; Keystone: Hospital-
' Associated Infections (HAL to reduce
" infections; and Keystone: Gift of Life

" to increase organ donations and save
lives.

The efforts and success of the MHA

Keystone Center have been recognized

by Crain’s Detroit Business which
~awarded the MHA Keystone Center
22006 Crains Health Care Heroes
- Award for outstanding advancement
in health care. Additional accom-
 plishments have been reported by

media outlets including The Detroit
News, Modern Healthcare, Associated
Press, Detroit Free Press and

- Newsweek. Results of the Keystone:

- ICU initiative have been reported in
 the New England Journal of

- Medicine.




INITIATIVE OVERVIEW

KEYSTONE: INTENSIVE CARE
Unrr (ICU)

The Keystone: ICU collaborative,
running since 2004, now boasts 119
ICUs participating statewide to im-
prove the quality and safety of care
delivered to intensive care unit
patients in Michigan. The results of
the reduction — and in many cases,
elimination — of infections continue
to position Michigan hospitals as
leaders in putting evidence-based care
into practice. The MHA Keystone
Center, working with the patient
safety experts at Johns Hopkins
University, have moved forward with
new interventions for the treatment
of patients with sepsis as well as
improving patient and family
communication to provide care for
patients in all stages of ICU care.

To date, more than half the partici-
pating ICUs have lasted nearly two
years without a bloodstream infection
— an all-too-common infection,

significant results:
« More than 1,600 patient lives
saved*

« More than 84,000 excess hospital
days avoided*

+ More than 185 million health care

dollars saved

* These impact estimates are based on projections

from the Johns Hopkins Opportunity

Caleulator. The model applies estimates of the -

prevention of deaths and decreased hospital

stay as extrapolated from published empirical

studies.

- KeysTtONE: HOSPITAL-
ASSOCIATED INFECTIONS
(HAID)

- With upwards of 90,000 deaths
nationally each year, and more than

- $5 billion in health care expenses

- generated, hospital- -associated mfectlons
represent one of the most significant
costs in terms of human and financial
consequences. Through funding
_provided by Blue Cross Blue Shield
Michigan, the MHA Keystone

- Center has launched a new collabora— :
tive to address infections called

- Keystone: HAL With the first set of
“evidence-based best practice focusing
- on hand-hygiene, prevention of
urinary tract infections and blood-
“stream infection, more than 100

Michigan hospitals have begun to

work towards the elimination of
infections. Over the next two years,

additional interventions will be intro-
- www.MHAKeystoneCenter.org.
ventilator-associated pneumonia and

“duced to address the preventlon of

historically deemed largely unavoidable. improved communication to reduce

Between March 2004 and December
2005, MHA Keystone: ICU generated :

the risk of infections.

- KEYSTONE: GIFT OF LIFE

- In 2006, the MHA Keystone Center
~ continued to serve as a nexus enabling
 hospitals and organ procurement

- specialists to share best practices to
increase organ donations in Michigan.

As a result of the collaboration between

Michigan hospitals, Michigan Gift of

- Life and the MHA Keystone Center,

sixteen Michigan hospitals received
the Department of Health and
- Human Services Medal of Honor for

~ achieving and sustaining the national

goal of a 75 percent donation rate for
 the past year. Overall, Michigan’s

 statewide donation rate is 65 percent

of eligible donors, as compared to 61
- percent nationally. Additionally, in

. the interest of increased transparency
- and continued improvement,

- the MHA Keystone Center now

- publishes Michigan and nartional

donation rates online at

March 2007



